Eastern equine encephalitis virus (Alphavirus, Togaviridae, EEEV) is the causative agent of eastern equine encephalitis, an acute neurologic disease of humans, horses, swine, and birds (Pursell et al., 1972; Peters and Dalrymple, 1990) . The virus is focally endemic in eastern North America, the Caribbean, and Central and South America (Morris, 1988) . Enzootic maintenance of EEEV in North America is attributed to a cycle involving the highly ornithophilic mosquito Culiseta melanura and avian amplifying hosts roosting near wetland C. melanura breeding sites (Crans, 1962; Morris, 1988; Komar et al., 1999) . Although C. melanura has been documented to feed on mammals, including humans, horses, swine, and deer (Moussa et al., 1966; Chamberlain et al., 1969) , it is hypothesized that sporadic epidemics and epizootics of EEE occur due to the activity of bridge vectors, such as the mosquitoes Aedes vexans and Coquillettidia perturbans (Crans and Schulze, 1986; Cupp et al., 2003) . White-tailed deer (Odocoileus virginianus) from Florida, Iowa, Nebraska, New York, North Dakota, Texas, Wisconsin, and Wyoming, USA, and Quebec, Canada, have been serologically tested for antibodies to EEEV (Trainer and Hanson, 1969; Whitney et al., 1969; Hoff et al., 1973; Whitney, 1973; Bigler et al., 1975; Forrester, 1992) . Although antibodies to EEEV are reported from whitetailed deer sampled in Florida, USA (Bigler et al., 1975; Forrester, 1992) and North Dakota, USA (Hoff et al., 1973) , clinical disease due to EEEV has not been documented in this species.
Here, we describe a fatal case of EEE in a naturally infected, free-ranging whitetailed deer, and we report the prevalence of EEEV antibodies in Georgia, USA, white-tailed deer during the harvest season immediately following detection of this case.
On 1 July 2001, employees of Warner Robbins Air Force Base (32Њ37ЈN, 83Њ35ЈW), in Houston County, Georgia, USA, found a 12-mo-old, male whitetailed deer, described to be ''in a slumber.'' Once aroused, the deer allowed a rope harness to be placed over its head, and it was led into a crate for transport to the Southeastern Cooperative Wildlife Disease Study (SCWDS), College of Veterinary Medicine, University of Georgia, Athens, Georgia, USA. The deer died in transit.
A necropsy was performed, and representative samples from major organs (brain, liver, lungs, trachea, spleen, kidney, skeletal muscle, adrenal glands, gastrointestinal tract, and integument) were preserved in 10% buffered formalin for histopathologic and immunohistochemical analyses. Immunohistochemical staining for detection of EEEV, using mouse anti-EEEV monoclonal antibody, was performed on brain, lung, gastrointestinal tract, spleen, and liver as described by Gottdenker et al. (2003) . As a matter of routine testing for all cervid brains, immunohistochemical staining for the detection of prion protein was performed on a section of obex (Spraker et al., 2002) . Fresh sections of brain were submitted for fluorescent antibody tests for rabies virus (Valleca and Forrester, 1981) and Listeria monocytogenes (Johnson et al., 1995) . Fresh spleen and lung samples were submitted for isolation of epizootic hemorrhagic disease (EHD) and bluetongue (BT) viruses using calf pulmonary artery endothelial cells (Quist et al., 1997) . Additional virus isolations were attempted on frozen samples of lung, heart, spleen, brain, and kidney, using Vero cells.
The affected deer was in fair physical condition, with adequate stores of body fat. There was evidence of old bruising around the anus, as well as lacerations on the legs and neck. The antlers were bloody. However, there was no evidence of trauma on the calvarium, in the cranial vault, or to the brain, vertebral column, spinal cord, major muscle groups, or viscera. The buck was approximately 7% dehydrated, and cerebrospinal fluid was transparent and dark yellow. Serosanguinous fluid (approximately 75 ml) was present in the abdominal and thoracic cavities. The lungs were heavy, hemorrhagic, and edematous. Froth was present in the trachea and main bronchi. There were a few petechiae on the surfaces of the heart and pulmonary artery. Edges of the liver were rounded, and renal parenchyma bulged on the cut surface. The rumen was filled with water and a few willow leaves, and the abomasum contained green, watery contents. The bladder was full of urine containing a large amount of sediment, and the rectum contained fecal pellets. Gross lesions were not apparent in the ear canals, oral cavity, nasal cavity, eyes, esophagus, spleen, adrenal glands, or testes.
Microscopic findings included multifocal encephalitis and meningitis. Leptomeninges throughout the brain had diffuse, but primarily perivascular, infiltration of moderate to large numbers of lymphocytes, lesser numbers of plasma cells, and few neutrophils. In the cerebrum, many vessels were surrounded by a mixed inflammatory infiltrate of moderate to large numbers of lymphocytes, plasma cells, and neutrophils, and there were scattered foci of chromatolytic or shrunken necrotic neurons with adjacent gliosis admixed with few neutrophils and cell debris. Scattered, chromatolytic Purkinje cells and foci of status spongiosus were present in cerebellum. Perivascular and parenchymal inflammatory changes were more pronounced in the brain stem, particularly the midbrain and caudally, in which there were multiple foci, resembling micro-abscesses, of chromatolytic and necrotic neurons surrounded by neutrophils admixed with fewer glial cells and lymphocytes.
In the lung, there was diffuse, severe congestion and multifocal hemorrhages, as well as alveolar and perivascular edema. There was diffuse renal and splenic congestion. In the kidney, there was multifocal hemorrhage, and within renal medullary interstitium, there were randomly scattered foci of moderate numbers of lymphocytes and plasma cells. One section of intestine was focally hemorrhagic. Lesions were not apparent in sections of oral mucosa, esophagus, lymph node, tonsil, skeletal muscle, liver, adrenal glands, abomasum, rumen, bladder, or testis. Heart was not available for microscopic examination. Eastern equine encephalitis virus antigen was detected by immunohistochemistry in the cytoplasm of scattered dying neurons and their processes in brain stem nuclei (Fig. 1) . Viral antigen was not detected by immunohistochemistry in other areas of the brain or other tissues. Vero cells inoculated with brain tissue showed cytopathic effects within 24 hr. Subsequently, total RNA was extracted from these cultures, using the QIAmp Viral RNA Mini-Kit (QIAGEN, Inc., Valencia, California, USA). The virus was identified as EEEV based on positive reverse-transcriptase polymerase chain reaction results (Huang et al., 2001 ) with confirmation by the Division of Vector-Borne Infectious Diseases, Centers for Disease Control, Fort Collins, Colorado, USA. Test results for chronic wasting-disease prions, rabies virus, L. monocytogenes, and EHD and BT viruses were negative.
In light of the diagnosis of EEEV infection in this deer, serologic testing was performed on 99 serum samples collected from hunter-killed white-tailed deer during October and November 2001 (Table  1) . Samples were tested for antibodies to EEEV by microtiter neutralization as described (Elvinger et al., 1996) . Antigen consisted of 100 50% tissue-culture infectious doses (TCID 50 ) of the EEEV isolated from the affected deer. Neutralization at a serum dilution of 1:10 or higher was considered positive. All EEEV antibodypositive samples also were tested against 100 TCID 50 of a Georgia, USA, isolate of Highlands J virus (Alphavirus, Togaviridae) using the same protocol.
Neutralizing antibodies to EEEV were detected in 14 (14%) of tested deer (Table  1) . Positive titers ranged from 10 to 320. Age classes of EEEV antibody-positive deer ranged from 1.5 yr to 4.5 yr. The majority (92%) of EEEV antibody-positive deer were from two locations in the Coastal Plain physiographic region. Of Coastal Plain deer tested, 13 (32%) were positive for EEEV antibodies. Neutralizing antibodies to Highlands J virus were not detected in EEEV seropositive deer. Additionally, antibody cross-reactivity between the two viruses was not observed.
Histologic findings in the central nervous system of the affected deer were similar to those of EEEV infection in horses (Del Piero et al., 2001) . Gross lesions, such as edema and hemorrhage of the lungs, pleural and peritoneal effusion, and petechiation of pulmonary artery, were suggestive of hemorrhagic disease, a common cause of mortality in white-tailed deer in the southeastern United States during late summer and fall (Howerth et al., 2001 ). However, neither EHD nor BT viruses, the causative agents of hemorrhagic disease, were isolated.
This case of EEE preceded two equine cases in Houston County, Georgia, USA. These cases were diagnosed on 11 August 2001 and 13 September 2001. Houston County is located in the Coastal Plain physiographic region, which is an area known to be enzootic for EEEV (Pursell et al., 1972) . During the deer hunting season immediately following this clinical case, antibodies to EEEV were detected in 32% of deer sampled from two Coastal Plain locations in Georgia, USA. At one of those sites, Dixon Memorial Forest located in Ware County, 55% of deer sampled were seropositive for EEEV. The fact that over half of the deer sampled at this location were seropositive could mean that deer may be frequently exposed to the virus in endemic locations. It is interesting to note that a fatal human case of EEE was documented in adjacent Charlton County, Georgia, USA, during this same year (Georgia Department of Human Resources, Division of Public Health; Kelly, pers. comm.).
Because there are no reports of disease due to EEEV in deer, coupled with a relatively high antibody prevalence at endemic sites, we believe that deer are commonly infected with this virus in Georgia but are relatively refractory to clinical disease. It is our belief that EEE is not an important disease in white-tailed deer in the southeastern United States. However, EEEV infection should be included in the differential diagnosis of neurologic disease and should be considered from a biosafety standpoint when developing necropsy and supportive diagnostic protocols for whitetailed deer.
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